Summary The geometric quantities of cross-sectional area, volume, and surface area have been calculated, to three-decimal-place accuracy, using the normal range of dimensional values for mammalian red blood cells. The calculations are based on the formulas for the geometric quantities originally derived by Funaki and rederived by the authors. The calculations for the surface area differ from those found earlier by Funaki. Key Words: erythrocyte, red blood cell, RBC geometry.
The theoretical study of FUNAKI (1955) remains, to the present, the sole source of formulas pertaining to red blood cell geometry based on the oval of Cassini as a geometric model. Based on considerations of fluid transit, electrical charge, and gas exchange the contour of a red cell is best described by the oval of Cassini. This plane figure is defined as the locus of the vertex of a triangle when the product of the sides adjacent to the vertex is a constant and the length of the opposite side is fixed. The equation, in rectangular coordinates, is given by (1) and in polar coordinates by (2) when c and a are geometric parameters related to the diameter, d, and least thickness, t, of the actual red blood cell. These relations are given by
The actual red blood cell is three-dimensional, of course, and so we consider its geometric shape best described by rotating the oval of Cassini contour around the vertical (y) axis to form an axisymmetric biconcave disc which is given mathematically by the equation Table 2 we have more accurate results, due to our methods and the likelihood that his calculations were performed by hand.
The data contained in Table 1 will be useful to the investigator who is concerned with red blood cell geometry and the various dimensional measurements which must accompany such red cell studies. Vol. 32, No. 5, 1982 In a recent paper, FUNG et al. (1981) used the method of interference holography to measure red blood cell diameter, minimum and maximum thickness, surface area, and volume. There is a need for the accurate determination of red blood cell geometry in studies of blood oxygenation, gas diffusion, hematocrit, and membrane deformability. It is a very difficult problem to determine red blood cell shape, and mathematical models can only complement experimental methods.
